Introduction
This paper details the results of excavations undertaken during January 1995 at the Mort Creek Site Complex on the Central Queensland coast. In previous publications the site has been called 'Rodds Peninsula' (Lilley et al. 1996) and the 'Rodds Peninsula Site Complex' (Carter 1997) . The site is registered as Queensland State File Number KE:A41 and Queensland Museum Site Number S866.
The excavations had two primary aims. The first was to distinguish areas of non-cultural deposit, such as cheniers, from shell middens. The second aim was to determine whether surface indications gave an accurate picture of the nature and distribution of shell deposits in the study area. In the laboratory, a further research aim of these excavations was to test the applicability of foraminifera analysis, a rnicroanalytical technique with the potential to help distinguish cultural and natural marine shell deposits.
Site Location and Description
The Mort Creek Site Complex is located on the west bank of Mort Creek, on the west coast of Rodds Peninsula in the Rodds Peninsula Section of Eurimbula National Park. The site is located 30krn northwest of Round Hill Head and 36km northnortheast of the town of Miriam Vale (Latitude: 24"00145"; Longitude: 15 1 "37'45 "; Easting: 360630; Northing: 7343809). The deposits front the shallow, open waters of Rodds Harbour to the south and west and a large area of tidal mangroves and mudflats to the east (Figures 1-2 ).
Three excavations, designated 'The Granites', 'White Patch' and 'A7', were conducted in an area characterised by a complex of beach ridges, cheniers, shell middens and tidal inlets, referred to collectively as the Mort Creek Site Complex. The extent of shell deposits is considerable, covering an area of approximately 6ha (Lilley e t al. 1999 ). The Granites excavation was located on a low ridge composed of approximately l m of sand overlying microgranite bedrock. The White Patch deposit was located to the south of a small inlet in an area of sandy beach ridges and cheniers. The excavation A7 was located to the west of a branch of the inlet in an area of sandy ridges with virtually no surface shell. Initially the local topography was mapped with an autoset level and stadia rod To gain broad information on the extent and depth of the shell deposits, a gfid of 38 x 75mm auger holes was drilled across the study region at 50m intervals. The results demonstrated that there were substantial subsurface shell deposits over the entire area, including those parts where surface shell was largely absent. To assess the stratigraphy more accurately and to obtain control samples of the deposits, three 5Ocm x 50cm test pits were excavated in areas with different surface expressions of shell.
The excavations were located to obtain a representative sample of the range of shell deposits observed over the entire study area. The Granites excavation was situated in a locale which was hypothesised to contain shell midden deposit. The excavation known as White Patch was conducted in aplace hypothesised to comprise natural beach ridges and chenier deposits. Displaying no surface shell material. the third site, known as A7, was excavated to determine the cultural status of the dense subsurface shell deposits which had been revealed by augering.
The three test pits were excavated by trowel in arbitrary 2-5cm excavation units within stratigraphic units. Elevations were recorded at the beginning and end of each excavation unit, using a local datum and string line and level. Major finds were plotted in sim in three dimensions and bagged separately. Most excavated sediment was dry-sieved on site through 6mm and 3mm mesh, and sieve residues and samples of fme material which passed through the screens were retained for laboratory analysis. The basal excavation units of A7 were wet-sieved in seawater from the adjacent estuary as the moisture content of the excavated sand prevented effective dry-sieving. Bulk sediment samples, however, were taken prior to wet-sieving. Control samples for foraminifera analysis were collected from shelly intertidal deposits on the west bank of Mort Creek and from a long chenier fronting Rodds Harbour to the south.
Stratigraphy
The Granites
The Granites excavation was located on a low ridge bordered by estuaries to the east and south (Figure 2 ). Excavation at The Granites revealed three stratigraphic units (SUs) overlying bedrock ( Figure  5 ). The uppermost SU consisted of a layer of darkcoloured sand some 20-25cm deep and containing large mud ark Anadara trapezia shells. fish bone, charcoal and occasional stone artefacts. The second S U comprised a layer of lighter-coloured sand of similar depth containing some shell. SUIU consisted of densely-packed shell fragments some 25-30cm deep. On the basis of conventional criteria used to distinguish middens, namely the presence of larger shells, bone, charcoal and stone artefacts, The Granites excavation was concluded to have exposed a shell midden overlying a chenier deposit resting on microgranite bedrock. More detailed examination of the shell assemblage indicated that there was a veneer of culturallydeposited shell on top oh the basal chenier (Carter 1997; Lilley et al. 1996) . The natural formation proved to be substantially older than the cultural shells lying directly on its surface (see discussion below).
White Patch Located to the south of a small tidal inlet (Figure 2) . the White Patch test pit revealed a deposit consisting entuely of densely-packed shell and shell fragments (Figure? 3.6) . Excavation demonstrated the presence of four natural stratigraphic units (SUs). The uppermost (SUI) consisted of dark-brown organic top soil, densely packed with shell fragments and some large shells including hercules club shell, mud ark and land snail, and ranging from c. 10-20cm in depth. SUII exhibited an increase in shell and shell grit, with little soil. Sub-unit SUIIA of this layer was distinct, containing shell and shell grit but characterised by a grey soil matrix. SUIII contained densely-packed shell with many large individuals, in a reddishcoloured sandy matrix. An absence of charcoal, bone and stone artefacts was observed during excavation. Also noted by the excavators were patches of oddsmelling, grey-coloured shell amid the more usual pinky-brown coloured material. This was concluded to be evidence for seawater penetration and mineral precipitation. Based on these characteristics, White Patch was determined to be entirely of natural origm, and classified as chenier deposit.
A 7 A7 is located to the west of a small tidal inlet in an area with virtually no surface shell (Figure 2 ). Auger Hole 7 (from which the name A7 derives) revealed a dense shell layer some 10-15cm thick located approximately 20cm below ground surface ( Figures  4, 7) . The presence of this layer was confinned by excavation. As augering had indicated, the uppermost stratigraphic unit (SUI) consisted entirely of soil and root matter. SUU consisted of large shells, predominantly mud ark (Anadara trapezia) and commercial oyster (Saccostrea commercialis), in a medium-to dark-brown soil matrix. Smaller shells were also noted. The mauix of this unit was substantially sandier and more yellow in colour than the matrix observed in the stratigraphic unit above. SUUl exhibited a decrease in the number of large shells, with a noticeable increase in fragmented shell and shell grit. The matrix of this unit consisted of an orange-red sand. At this point in the excavation of A7 (c.90cm) the water table was reached. and excavation ceased, as the base of the pit filled with water and the sections threatened to collapse.
Although the A7 excavation looked like a shell midden in that it contained abundant, seemingly sizeselected mud ark, as well as what field observation suggested might be a shell artefact from the base of the dense shell layer (Culbert 1996) , classification problems remained. The soil matrix of the deposit appeared different from the dark, organic sediment usually associated with middens (Lilley et al. 1999) . The deposit also contained little or no charcoal and no other artefacts, andexhibited amuch wider variety of shell species in a greater range of sizes than in The Granites deposit. On the basis of this ambiguity, A7 was seen as a primary candidate for the application of foraminifera analysrs to test its utility as an additional aid in distinguishing middens from natural shell deposits (Lilley et al. 1999) . Temple (1977, see also Gillespie and Polach 1979) . Although the Mort Creek Site Complex is located on a creek margin, the Mort Creek estuary can essentially be considered as part of the extensive Rodds Harbour which has a high tidal range and consequent high tidal flushing. The local marine reservoir effect is, therefore, likely to be similar to the open water value of -5 * 35 (Spennemann and Head 1996) . All samples are of the mud ark Anadara trapezia except Wk-3940, which is a mixed sample of several bivalve species. As Anadara is an aragoniticsecreting organism, all radiocarbon samples were subject to x-ray diffraction analysis (XRD) by the Waikato Radiocarbon Laboratory prior to dating to test for possible recrystallisation. Several samples submitted for determination from The Granites were rejected on this basis.
The Granites XU1 1C (Wk-3940) dates the surface of a buried chenier ridge while The Granites XU1 1M (Wk-3941) dates suspected midden material lying directly on top of the chenier. The shells were separated on the basis of colour staining and the colour and texture of the matrix adhering to the specimens of shell (Lilley et al. 1996:39) . Like the shell from the White Patch chenier, The Granites chenier was characterised by pink-tinged shell and clean yellow sand, whereas shell from the midden deposit was defined by a lack of pink colouration of the shell and by the fine, dark, organic sediment adhering to it (Lilley et al. 1999 ). The two White Patch determinations (Wk-3942 and Wk-3943) date the chenier deposit southwest of The Granites, suggesting that it was forming while the lower Granites midden was being deposited on the surface of chenier formed centuries earlier. The dates obtained from A7 indicate formation of this deposit between c.2,400-2,800 cal BP. The apparent inversion of the date from XU9 (Wk-3938) may simply indicate rapid formation of the deposit as all three determinations overlap at the two sigma calibrated age-range. Thus the radiocarbon dates suggest an overlap in the formation of cultural and natural shell deposits in the study area. This interfingering of chronology adds further ambiguity to the status of A7.
12.8-18.4
Analytical Premises and Procedures
The problem in the Mort Creek investigations thus became one of accurately distinguishing chenier material from shell midden deposit and deciphering the depositional history of each excavation.
In Australian coastal archaeology there exists a substantial list of criteria which are conventionally used to distinguish the nature and formation of cultural and natural shell formations (e.g. Attenbrow 1992; Bailey 1994; Gill 1954; McNiven 1996) . Some of these criteria include the presence or absence of cultural materials such as charcoal, bone and stone artefacts and evidence for size selection in so-called 'economic' species. For some time, however, it has been recognised that these criteria are not always reliable in accurately distinguishing midden shell deposits from natural shell deposits such as cheniers (Bailey 1994; O'Connor and Sullivan 1994; Rowland 1994; Sullivan and O'Connor 1993) . More recently, the technique of foraminifera analysis has been used to aid in the identification of cultural shell deposits (Gill et al. 199 1 ; Lilley et al. 1999; McNiven 1996) . (1991) recognised that the presence or absence of foraminifera in coastal shell deposits could provide insights into the influence of the sea on site formation. As forams are abundant in seawater, they tend to be extremely common in sediment laid-down or re-worked by wave action (McNiven 1996) . Hence, it was hypothesised, foraminifera tests should be present in any deposit laid down or re-worked by seawater, but not in middens which have not been inundated by seawater (Gill et al. 1991) . Lilley et al. (1999) note, however, that foraminifera may be present in the matrix of an in situ midden which was deposited on, or covered by, wind-or water-borne marine sediment or where seawater has been transported to the site by humans. If this were the case, they suggest that although forams will be present, they should be very considerably fewer in number in midden deposits than in natural marine sediments. Thus, various hypotheses had to be tested regarding the application of foraminifera analysis to the Mort Creek Site Complex deposits. First, to provide initial confirmation of the utility of the technique, Lilley et al. (1999) had to demonstrate that control samples obtained from the beach, the chenier ridge samples and the material excavated at White Patch contained foraminifera, while a sample obtained from the midden at The Granites did not. Second, assuming confirmation of the effectiveness of the technique in these relatively unambiguous cases, the status of A7 as a midden could be tested by determining whether or not it contained foraminifera (Lilley et al. 1999) .
Foraminifera Analysis
As anticipated, the sediment from the control samples and White Patch revealed abundant foraminifera, while that from the upper, definitelycultural unit of The Granites contained none. The results were taken "as preliminary confirmation of the validity of foraminifera1 analysis as a test of the human origins of shell deposits in the study area" (Lilley et al. 1999: 13) . The sediment analysed from A7 (extracted from XU5) also had no observable foraminifera content. On the basis of this finding, coupled with the results from the other samples, the presence of a suspected shell artefact (Culbert 1996) and the apparently size-selected Anadara trapezia shells in the excavation, A7 was concluded to be a midden (Lilley et al. 1999) .
To test further these preliminary conclusions, an in-depth analysis of material from each excavation was conducted (Carter 1997) . This investigation employed two of the major criteria used in Australian midden studies -species diversity and intra-specific size. These criteria respectively specify that shell middens will contain a restricted range of species, predominantly of larger sizes, whilst natural accumulations such as cheniers will contain a large number of species, and exhibit a larger proportion of small shells.
Sampling
Sampling was necessary owing to the large amount of material extracted from the excavations. The two elements which influenced the sampling strategy were the time available for analyses and the nature of the deposits themselves. The Granites deposit consisted of 13 excavation units, all of which were sorted and analysed. There were 10 excavation units (XUs) dug at White Patch. Owing to the large volume of shell that was recovered, the sample of material sorted from this test pit included all coarse (6rnrn) sieve residues from XUs 1,5 and 8. These XUs represent a sample of each of the three different depositional units observed during excavation (Figure 6 ). Owing to the great bulk of fine sieve (3mm) residues collected, sorting of a 100% sample was not feasible. Consequently, a random sample of 100g of fine sieve residue from each of the three selected White Patch XUs was chosen for analysis. The excavation at A7 consisted of 14 XUs. No material at all was retained by the field crew from XUs 1-2, as these units contained only sand. The remaining 12 units were all analysed. All coarse sieve (6mm) residues were sorted. All fine sieve residues were analysed with the exception of residues in excess of 100g, where only a lOOg sample was studied.
Laboratory Procedures
Owing to several methodological requirements for the sizing of individual shells within species (intraspecific size selection), the NISP (Number of Identified Specimens) and weight methods were rejected for the calculation of relative shellfish abundances (see Carter 1997 for more detailed information regarding methodology). MNI (Minimum Number of Individuals) was the method selected for characterizing shell abundance. The rationale for this selection is sumrnarised by Bowdler (1983: 140) .
For each sampled excavation unit from each area, all molluscs were identified and analysed according to species. Each shell was identified using specific diagnostic features, such as the umbo or hinge of a bivalve and the columella (the inner lip of the anterior opening) of gastropods. MNI calculations for each species were conducted using specific structural elements or parts of a shell. Bivalve MNIs, for example, were calculated by counting the highest frequency of right or left umbos or valves. For gastropods, apertures or opecular openings were used as diagnostic elements of individual specimens. Table  2 defines the classifications of shellfish remains devised for analysis of molluscan remains.
For each site and for each excavation unit, the size-classing of individuals was conducted for all species. This was carried out using only whole shells (see Table 2 ). Seven categories of size-classes were employed: 0-lOmm, 1 1-20mm, 21-30mrn, 3 1-40mm, 41-50mm and >60mm. Shells were categorised using a size chart drawn on lmm graph paper.
A limited analysis of non-molluscan remains from each of the deposits was also conducted. Small quantities of fish bone, stone artefacts and ochre were identified in the top half of The Granites. White Patch contained a single unburnt fish vertebra and very small crab remains as well as unmodified stone and coral fragments. A7 contained small quantities of fish bone in XUs 3-4. Both The Granites and A7 contained small quantities of charcoal. Carter (1997) provides details. A summary of analytical results for each excavation square is presented here as Appendix B-D. 
LARGE GASTROPODS"
Any shell which is completely 100% intact and displays the aperture Broken shell Any part of the shell which displays an aperture >50% complete Any shell which is completely intact (100%) andor displays 100% of the opercular opening and anterior margin Includes the small species such as Nerites and cap-shaped gastropods (e.g. Austrocochlea sp., Thalotia sp.). Table 3 . Number of species per analysed XU in The Granites, White Patch and A7 (NA=Not Available).
Results of Analysis Species Diversity
The criterion of species diversity refers to the number of species of shellfish contained in each analysed excavation unit in each site (Table 3 ; see Appendix A for a complete list of identified species). XUs 1-11 at The Granites contained a small number of species. This is a typical feature of shell midden deposits (Attenbrow 1992; Bailey 1994; Bowdler 1983 ). The dominant species identified are commonly found in middens, such as mud ark (Anadara trapezia), commercial oyster (Saccostrea commercialis), hairy mussel (Trichomya hirsuta) and hercules club shell (Pyrazus ebeninus). These species occur in mud and estuarine habitats (Coleman 1992) .
XU1 I , however, displays a greater species diversity in comparison to the low numbers identified in the upper XUs. Further, XUs 12-13 contain very large numbers of species. In addition to the four species mentioned above, these units contained the small bivalves Garji-arium australe and Corbula sp., which inhabit littoral muddy sand environments (Lamprell and Whitehead 1992) and small gastropods including Calthalotia arruensis and Neritidae sp. which occur in inshore muddy rocks and mangrove swamps (Coleman 1992; Dance 1992) . These very small individual molluscs are unlikely to have been targeted as food resources (cf. Rowland 1994) . These results strengthen the that at this location, midden deposits rest directly on top of natural chenier deposits.
The species identified in White Patch, the deposit concluded unequivocally to be chenier, numbered over 50 in each of the three excavation units analysed. The material comprised a large assortment of bivalves and gastropods from a range of habitats including littoral sand, rocky intertidal shores, mud flats, mangrove swamps and intertidal sand flats (Coleman 1992; Dance 1992; Lamprell and Whitehead 1992) . The presence of such species diversity in White Patch, a feature not found in the undoubted upper shell midden at The Granites, provides additional confirmation that this deposit is a natural chenier formation.
Analysis of A7, the ambiguous deposit, revealed some interesting results. Only one excavation unit (XU3) exhibited a species diversity which is typical of cultural deposits, as exemplified in this case by the upper units of The Granites. This unit contained only 10 species including Anadara trapezia, Saccostrea commercialis and Trichomya hirsuta. Each of the remaining units, however, exhibited much greater species diversity (between 30 and 52 species), more typical of natural shell deposits such as White Patch. The identified species include a wide range of bivalves and gastropods from a range of habitats including rocky shores, shell debris and mangroves, though mostly from littoral sand. However, there is notable variation in the species diversity of A7, and overall, fewer species were identified in this deposit than in White Patch. The results of species diversity analysis clearly underline the intriguing nature of A7.
Intra-Specific Size Selection
The second criterion for analysis of excavated shell used here is the size selection of species contained in the deposits. For each analysed excavation unit of each site, all whole shells were size-classed into the categories mentioned above. Figure 8 illustrates the results of this analysis. Results presented for the The Granites are twofold. XUs 1-1 1 comprise mostly shells measuring between 3 I-40mm (54.87%). Shells measuring 41-50mm form the second largest proportion of molluscan remains. The size-classes 0-1 Omrn and 21 -3Omm comprise less than 10% of the deposit, whilst material belonging to 11-20mrn constitutes less than 15%. Overall, most shells excavated from these units are large individuals measuring greater than 3 lrnm. Shells of this size are generally classified by Australian researchers as 'economic', or elsewhere defined as 'medium to large adults' (Attenbrow 1992) .
Results of size selection analysis of XUs 12-13 of The Granites, however, demonstrate something quite different (Figure 8, 9 ). In these lower units, the majority of the shell assemblage consists of individuals measuring 1 1 -20mm (53.84%), followed by those measuring 21-30mm (14.94%). Individuals classed above 31mm constitute less than 20% of the shell deposit. These results clearly confirm the existence of a chenier at the base of The Granites excavated deposit.
As illustrated in Figure 8 , analysis of size selection in White Patch revealed results diametrically opposite to those from XUs 1 -1 1 in The Granites. In White Patch, over 60% of shell was sizeclassed 1 1 -20mm. The second largest proportion of shell measures to the smallest size-class, O-lOmm (24.75%). The remaining size-classes (21-30mm, 3 1 -40mm, 41 -5Omm, 5 1 -6Ornm and >60mm) together constitute less than 10% of the shellfish remains in the square. These results are very similar to those from the lower units of The Granites excavation. On the basis of these findings, the preliminary conclusion concerning the natural origin of White Patch is confirmed.
The size-class analysis of individuals from A7 produced ambiguous results. As Figure 8 shows, although the most common size-class is O-lOmm (26.52%), there is little variation between the four smallest size-classes, with 1 l-20rnm, 21-30mm and 3 1-40mm occurring in similar proportions to the 0-lOmm size-class (22.67%, 21.15% and 20.8 1 % respectively). The remaining size-classes (4 1 -5Omm, 5 1-60mm and >60mm) each constitute less than 10% of individuals in the A7 excavation. Thus, based on the results of intra-specific size selection, A7 appears to be more similar to White Patch than to The Granites (XUs 1-1 I), in that it contains a majority of small, perhaps juvenile, shells. As noted, however, the proportions at which shells measuring 1 l-20mm, 21-30mm and 3 1-40mm occur in A7 are almost equal to the proportions of shells O-lOmm. This feature is not apparent in White Patch or The Granites shell assemblages. Figure 9 illustrates the size-class distribution of selected excavation units of The Granites. XUs 4-10 are not included as they contained negligible quantities of shellfish remains (see Appendix D). In XUs 1-3 the size-class 3 1-40mm contains the highest number of individuals. In XUs 2-3 the size-class 31 -40mm contains significantly more individuals than the class 41 -5Omm. XU 1 1, on the other hand, exhibits a considerable difference in size selection in comparison with the top units. In this lower unit, the size-class of 1 1 -20mm contains the most individuals, followed by the smallest size-class, O-lOrnm. The remaining, larger size-classes each contain less than 10 individuals. A broader species-diversity in XU1 1 of The Granites was indicated earlier, and interpreted as confirmation that this unit contains both cultural and natural shell deposits (see Table 3 ). Evidence for a more varied intra-specific size selection in this XU further supports this interpretation. XUs 12-13, however, are clearly dominated by individuals measuring 11-20mm. This distribution in size-classes is exhibited by the White Patch chenier. These results confirm the lower units in The Granites as chenier.
The analysis of the intra-specific size selection in A7 produced some intriguing results (Figure 10) . First, the top half of the excavation (XUs 3-7) is dominated by larger individuals measuring 3 1-40mm. Intra-specific size selection in XUs 1-3 of The Granites also exhibits this feature. Unlike these units of The Granites, however, the top of the A7 deposit evinces a gradual increase with depth of individuals less than 30mm in size.
Second, in XU7 the smallest size-classes, particularly O-lOmm and 1 1 -20mm, occur in almost equal numbers to that in the 31-40mm size-class. XU8, however, indicates a distinct changeover, being clearly dominated by individuals measuring O-lOmm.
Third, apart from XU12, the remaining units of A7 are dominated by shells measuring O-1 Omm and 1 1 -20mm. Thus the bottom half of the excavation appears to be similar in terms of shell size to material found in White Patch. In contrast, however, XU12 is dominated by shells of the larger size-classes, 21-30mm and 3 1 -4Ornm.
Summary
Based on the results obtained from the analysis of species diversity and intra-specific size selection in The Granites and White Patch, their origins and depositional contexts were determined. The majority of excavation units in The Granites contained shell midden deposit, with the bulk of cultural material occuring in the upper section of the excavation. As field observations suggested, the lower units comprised of a thin layer of cultural shellfish remains resting directly on top of a natural chenier formation. The analysed excavation units of White Patch undoubtedly confirmed its natural origin, comprising hundreds of juvenile shells representing a diverse range of species.
The results of analysis also clearly defined the complex nature of A7. This deposit consists of both in situ shell midden and chenier deposit and reworked deposits. Based on the results of both criteria of analysis, the following depositional content of A7 is proposed:
XU3 -in situ shell midden; XUs 4-6 -mixed deposit containing mostly cultural shell midden material; XU7 -mixed deposit containing mostly chenier material; XUs 8-1 1 in situ chenier; XU12 -mixed deposit containing mostly chenier material; and, XUs 13-14 chenier.
This intricate depositional content of A7 has implications for the results and efficacy of foraminifera analysis. 
Discussion

Foraminifera Analysis
For each of the Mort Creek Site Complex excavations, foraminifera analysis was conducted using only one sediment sample, representing only one stratigraphic unit from each locality. For White Patch and The Granites, the results obtained by foraminifera analysis were sufficient to affirm the preliminary conclusions established through the more conventional criteria of identification, because each of these deposits was relatively homogenous. On the other hand, the results for A7 may be regarded as equivocal, as this deposit exhibited marked heterogeneity in the vertical structure of the deposit. Thus, any diagnosis based on one sediment sample from one excavation unit in A7 is problematic and insufficient (Carter 1997; Lilley etal. 1999) . Analysis of numerous sediment samples taken throughout the deposit may have provided some insight into the complicated nature of A7 which is illustrated by the rewlts of more conventiondl criterid of analysis.
Coastal Processes and Site Formation
A major aim of the Gooreng Gooreng Cultural Heritage Project is to establish the degree to which an apparent concentration of sites along estuaries and their absence on ocean beaches "reflects past Aboriginal behaviour, recent geological processes or patterns of archaeological research (Lilley and Ulm 1995:12) . The findings detailed in this report suggest that all three factors may be influential.
Chenier deposits are relatively common on northern Australiancoasts, including those in Central Queensland (Chappell and Grindrod 1984) . They are generally mid-to-late Holocene features, having developed following the post-glacial rise in sea-level about 6,000 BP (Chappell and Grindrod 1984; O'Connor and Sullivan 1994; Short 1989 ). Owing to their elevation and adequate drainage, cheniers are often interpreted as occupation locations preferred by Aborigines over poorly-drained, low-lying coastal plains (Chappell and Grindrod 1984; Sullivan and O'Connor 1993) . Accordingly, the discovery of middens overlying chenier? is not uncommon in coastal investigations (e.g. Beaton 1985; Lilley er al. 1999; O'Connor and Sullivan 1994) . The presence of midden deposits on top of chenier formations in both The Gran~tes and A7 is testimony to this archaeological phenomenon in the study area. The Mort Creek Site Complex deposits indicate that after cheniers were deposited they were occupied by Aboriginal people, sometimes for only relatively short periods of time, after which further cbenier material was laid down.
The archaeological investigations reported here confirm that the interaction between humans and environment is multi-dimensional and complex and can result in localised co-existence and inter-mixing of natural and cultural shell deposits. This has often led to the misidentification of shell deposits by archaeologists (Bonhomme and Buzer 1994; Sullivan and O'Connor 1993:776) . Our results suggest considerable work is required on a local, case-by-case basis to minimize such problems.
Conclusions
On the basis of this study, several observations can be offered regarding the nature and distribution of shell deposits in the Rodds Peninsula area:
1. There are extensive natural marine shell deposits in the area, mostly in the form of cheniers. Analysis of excavated deposits reveal that they contain a wide range of marine bivalve and gastropod species, predominantly of small and juvenile sizes. These natural deposits may also contain large proportions of commercial oyster (Saccostrea commercialis). Cheniers occur in both surface and subsurface contexts;
2. There are undisturbed shell middens in the region. These may be exposed on the surface or occur as subsurface deposits completely covered by sediment. The deposits will generally contain a restricted range of species dominated by larger individuals. The mud ark (Anadara trapezia) may occur as the dominant species. Other cultural remains such as charcoal, fish bone, and stone artefacts may also be present in small amounts. Undisturbed shell middens may occur directly on top of cheniers, in such a way that midden material lies amongst natural shell; and, 3. There are re-worked or mixed shell middens in the area. These also may be exposed or occur below the surface. The deposits will contain a greater diversity of species and an increase in the number of small or juvenile shells. Mud ark (Anadara trapezia) may still occur as the dominant species. Charcoal, fish bone and stone artefacts will rarely be present. Re-worked shell middens may also occur on top of cheniers.
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